Variation in cadmium tolerance and accumulation and their relationship in wheat recombinant inbred lines at seedling stage.
In order to identify the variation of cadmium (Cd) tolerance and accumulation in wheat (Triticum aestivum L.), a study was conducted in hydroponic culture with or without Cd using recombinant inbred lines (RILs) consisting of 103 RILs derived from a cross of Chuan 35050 × Shannong 483 at seedling stage. The parameters of shoot height, secondary roots numbers, tiller numbers, shoot dry weights, root dry weights, and maximum efficiency of photosystem II photochemistry under dark-adopted conditions were measured. Cd-tolerant indexes were then calculated as relative the above traits under Cd stress to those under the control. Cd concentration in shoot or root was determined and Cd accumulation and translocation were calculated. Based on the Cd-tolerant indexes, membership function analysis was used to determine the variation of the above parameters. The results showed a continuous distribution among the RILs and then the RILs were divided into five groups according to their tolerance. Lines 76 and 17 were considered as the most Cd-tolerant lines while lines 103 and 51 were as the most Cd-sensitive lines. Meanwhile, lines 38 and 79 were with minimum Cd translocation ratio while lines 88 and 53 were with maximum Cd translocation ratio, respectively. The relationship between Cd tolerance and accumulation was not significant, indicating Cd tolerance and accumulation may be independent traits in the RILs. Thus, lines with high Cd tolerance and less Cd accumulation could be selected for wheat breeding.